Background: Infants are the population group most vulnerable to the toxic effects of heavy metals. Exposure to heavy metals during growth and development can result in long-term effects on the health of children. Infant foods are the main source of heavy metals intake by this population, primarily due to contamination of raw materials used and rarely by food processing itself. Monitoring of these elements in infant formula is of considerable health importance in a bid to protect the infants from their acute and chronic toxicity on infants. Objective: To determine the concentration of Lead and Cadmium in infant milk formulas selected from Alexandria, Egypt. Materials and Methods: Fifteen infant milk formulas were collected from three different types sold in pharmacies of Alexandria, Egypt (ordinary, lactose free, and extra care formulas).
INTRODUCTION
Infants are the population group most vulnerable to the toxic effects of heavy metals due to the higher absorption of metals by the gastrointestinal tract, faster metabolic processes, an incompletely developed detoxification system, and higher food consumption in relation to body weight (1, 2) . Additionally, the undeveloped blood-brain barrier allows elements noxious to infant health (primarily lead and mercury compounds) to accumulate in the brain, causing dysfunction of the central nervous system (3) . Exposure to heavy metals during growth and development can result in long-term effects on the health of children (4) . Infant foods are the main source of heavy metals intake by this population, primarily due to contamination of raw materials used and rarely by food processing itself (5 ,6 ) . Metal pollution as a result of increasing industrialization has penetrated into all sectors of the food industry and as such pose fears for infant milk formulas (7) . Labelling on the package, however, does not indicate the minimal levels of the elements present. As a matter of fact, elements and ions may find route in foods as a result of processing, packaging, farming activities and industrial emission (8) .
Special attention is required in the case of toxic metals, including lead and cadmium, which are regarded as particularly harmful to the organism. Both lead and cadmium are characterized by s high accumulation factor in living organisms. The circulation of heavy metals in the environment is linked to the food chain: soil-plant-animal-man. When metals pass to a higher link, their content accumulates increasing. It should be noted that a positive correlation has been observed between the concentration of toxic metals in children's organisms and the incidence of autism (9) . Heavy metals are persistent as contaminants in the environment and come to the fore front of dangerous substances causing health hazards in human. Lead, Cadmium and Aluminum are among the most important of these elements (10). Exposure to toxic metals is associated with many chronic diseases can cause a wide variety of health problems (11).
Infants, particularly those born prematurely, have reduced renal function and their developing kidneys are more susceptible to damage caused by excessive Cd and Pb in their diet (12). Lead is toxic to the blood and the nervous, urinary, gastric and genital 
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systems. Furthermore, it is implicated in causing carcinogenesis, mutagenesis and teratogenesis in experimental animals (13) . Babies with anemia caused by iron deficiency had a higher cadmium concentration than healthy infants. The level of lead and ferritin in the blood were conversely correlated (14) . Measurement of heavy metal contents, comprising lead (Pb) and cadmium (Cd) is helpful in assessment of quality of milk during its manufacturing and production (15) . Cadmium is considered to be one of the most toxic metals. In addition, it is implicated in high blood pressure (16) , prostate cancer, mutations and fetal (embryonic) death (17) . It has a carcinogenic effect and can lead to kidney dysfunction (18) . Cd has estrogenic properties and causes an increased incidence of cancer in mice (19) .
The presence of heavy metals in dairy products may be attributed to contamination of the original cow's milk, which may be due to exposure of lactating cow to environmental pollution or consumption of feeding stuffs and water (20) . Moreover, raw milk may be exposed to contamination during its manufacture (21) . Many elements are present in foods naturally or through human activities, such as processing, storage, farming activities, industrial emission, use of poor quality water for formula preparation, improper handling of formula by mothers or through intentional addition (22) . Presence of toxic elements in foods or food products is as a result of possible contamination during industrial food processing, metal contaminated raw materials, contaminated food preservative or leakage of metals from packaging material (23, 24) . Monitoring of these elements in infant formula is of considerable health importance in a bid to protect the infants from their acute and chronic toxicity on infants (25) .
Heavy metal pollution is a result of increasing industrialization throughout the world, which has penetrated into all sectors of the food industry. Because of that, the World Health Organization (WHO) classifies heavy metals as one of the risks people are 
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Atomic Absorption Spectroscopy Analysis. Atomic Absorption Spectroscopy AA-800 with atomizer flame (AAS), flame conducted by air/acetylene for the furnace was used to detect lead and cadmium in infant milk formulas and their concentrations (ppm). Three trials were run on each sample and the average was calculated. (28) . A study to determine the concentration of selected trace and toxic elements in breast milk and infant milk formulas reported concentrations to be tenfold higher than in breast milk; thus confirming infant milk formulas as an exposure route of toxic elements to infants (29) . Many reports indicate the presence of heavy metals in milk, and often it is needed to assess the levels of heavy metals in food. Lead, cadmium and mercury residues in milk are of particular concern because milk is largely consumed by infants and children (30 ,31) . The determination of these heavy metals levels in milk is particularly attended by international organizations (32) .
RESULTS AND DISCUSSION
The present study revealed that the mean level of lead in infant milk formulas collected Pb particles may travel very long distances and may be mixed with the soil and water through rainfall. In districts close to waste yards, air, drinking water, and food may be contaminated with Pb (37, 38) . The present study revealed that the average lead levels exceeded this acceptable level in all infant milk formulas moreover, the levels were three times higher in Ordinary formula "brand 3" and lactose free formulas. The Egyptian Standard (ES: 7136 / 2010) states that the maximum level for lead must be 0.02 (mg/kg wet weight) (39) . Our study revealed that the average lead levels not exceeded this acceptable level in all tested infant milk formulas except in Ordinary formula "brand 3"
and lactose free formula.
Cadmium is ubiquitous environmental contaminant arising primarily from electroplating, plastics manufacturing, mining, paint pigments, alloy preparation, and batteries. Food is the most important source of cadmium in the non-smoking, non-occupationally exposed population (40) . Cadmium causes tissue damage in humans and animals and many toxicological studies have found the functional and structural changes in the kidneys, liver, lungs, bones, ovaries and fetal effects (41) . The present study revealed that the mean cadmium level in infant milk formulas ranged from 0.0010 mg/l in brand 1 ordinary formulas to 0.0038 mg/l in extra care formulas (0.0038) mg/l with significant Our study revealed that the acceptable limit of cadmium was exceeded for all formulas except for ordinary formula (brand 1), whereas in all the remaining formulas the content of lead was significantly higher than the norms.
CONCLUSION
There were significant variations in lead and cadmium contents among different types of infant milk formulas and not all samples complied with acceptable levels lead specified in the Egyptian Standard although cadmium levels complied with EC Regulation by American public Health Association and Indian Standards. No data on lead and cadmium contents was declared on the label of the formulas to compare with their actual contents.
Further studies are required to evaluate the heavy metal contents of infant formulas on a greater number of samples and a wider diversity of brands with a need to investigate the sources of their contaminant. 
